B. Let D be a connected open subset of A, and suppose that the 0-dimensional subset T of D separates it. By a consequence of local connectivity [12; III, 1.4], we can assume that T is closed in D, so that TXB is closed in D XB and separates it. Since no subset of an w-manifold of dimension less than n -\ separates any open subset of it, dim rx5^«-l, No point of T is an interior point, so that neither is any point of TXB. Hence dim TXBj^n [5; Theorem IV, 3] , and must be w-1. But, by [5; Theorem III, 4] , dim P^dim TXB = dim P+dim P =dim B, so that dim B = n-l. If A is not homeomorphic to a subset of a circle, A contains a simple triod axVJbx\Jcx. Since ax is 1-dimensional, dim axXB=n, by [ö] , and hence there is a point (w, v) in axXB interior to this set, but not lying in the boundary ß(A XB) of the manifold A XB. There is a homeomorphism Proof. If dim A=l, that A is a manifold follows from Theorem 1.
To show this if dim A =2, we need only show that A has no local cut point, and that given a point a in A, there is an open set Vcontaining a such that every simple closed curve in V separates A, by [16; Theorem 1.1 ]. The first condition follows from Theorem 1, and the second condition can be obtained from Borsuk's argument for his Theorem 13, where he proves the same thing for a manifold without boundary. Only minor modifications are needed to take care of the complications introduced by the boundary. If A has a boundary, ß(A), then BXß(A) is an (n-1)-dimensional closed subset of A XB separating no open set, which is impossible if ß(A XB) is empty. This last remark also proves that no manifold with boundary is a factor of a manifold without boundary, which must be well known.
M. Szumbarski has proved in [lO] that every 1-dimensional factor of a closed «-cell, I", is a 1-cell, and that every factor of In, for 1=« = 3, is itself a cell. In the second of these statements, if I" = A XB, and n g3, then dim A, dim B = 2 (neglecting the trivial case of A or B being a point). There is a deformation retraction r: AXI->R satisfying r(a, 0) = a, r(x, t)=x, x in R, and r(A, 1)=P. For any set U, described above, this induces a deformation
these being homology groups, which is well known to be an isomorphism onto. Hence if dim RXß(U) <n -1, implying pn-i[RXß(U)] = 0, the proof would be complete. However, this fact is not obvious, and an analogous statement is not true for product spaces in general. Suppose, then, that for every U in B satisfying our conditions, dim RXß(U) = w-1. Then there exists an uncountable collection, G, of such neighborhoods, the boundaries of no two inter- by <f>ab(f) =<t>e,(b, /). If b is in Uar\Uß, let gaß=<f>ß7<P«b-Then gaß is a homeomorphism of F onto P, and we require this to be in G. It was pointed out in [3] that for G the group of all homeomorphisms of F onto F, the definition can be simplified to (a), (c), and (d). The above notation will be used without explicit mention.
' From this point on, the argument is a generalization of that given in my paper [14] . Notice that if we had that A were compact and locally connected, it would follow that F had only a finite number of components.
Proof. By 5.1, all components of Pare homeomorphic to one, P'. The space C is the space of all sets which are components of a set p"x{x), x in B, and whose open sets are defined as the set of all such components lying in an open set in A. Let U be an admissible neighborhood in B. Then p~*( U) is the union of a finite number of open sets, Vi, ■ • • , Vn, each homeomorphic to F'XU, and each being unions of components of sets p_1(x). Considering these components as points of C, the map /: C->P is 1-1 and continuous on each set V', where Vi is the open set in C whose elements are subsets of Vi. It is easy to see that / is a homeomorphism on each V', so that C is a covering space of B, and / is a fibering of C. The statement concerning the structure group for I follows from Theorem 5.
Using the information about the sets Vi obtained from p, it is easy to see that m: A-+C is a fibering as described, using the remark at the end of §4. 6 . Compact fiberings of E". We are now ready to apply the above results to the question as to whether E", Euclidean w-space, can be a fiber bundle with a compact fiber, raised by Montgomery and Samelson in [7] .
Theorem
7. There is no compact fibering of En by a fiber, one component of which is a k-sphere, or a k-torus, or a set of the type described in Theorem 3.
Proof. This is a consequence of Theorems 5, 6 and the fact that (a) as Montgomery and Samelson point out, Gysin's methods [4] show that E" cannot be fibered with a sphere as fiber; (b) Eckmann, Samelson, and Whitehead [3] have proved that there is no such fibering with a k-torus as fiber; and (c) Theorem 3.
8. There is no fibering of En, w > 1, by a compact fiber of dimension 1 or n -1.
Proof. We may assume, from Theorem 6, that P is connected. For In [15] I gave a general theorem on interior mappings of E2 from which the part of 8.1 concerning E2 followed. As shown there, for E2 and the case where the dimension of the fiber is 0, results of Whyburn prove that this is also impossible. For E", n>2, the case of a compact 0-dimensional fiber is quite difficult and includes the following: If /: is"->£" is periodic with period k, then not every orbit of a point under / has exactly k points. (If for some such mapping, every orbit had k points, it is easy to see that En is a covering space of the orbit space, so that it is a fiber bundle with an orbit as fiber.) Corollary 8.2. There is nofibering of S", »> 1, by a fiber of dimension n -l.
Proof. Except that 5 cannot conceivably be an open curve, the proof is just like Theorem 8.
Theorem 9. There is no compact fibering of En, n>2, by a fiber F of dimension n -2 onto a base space B of dimension 2.
Proof. Suppose again that P is connected. Since dim 5 = 2, it follows from Borsuk's theorem that 5 is a 2-manifold. I now show that 5 is a plane, by showing that it is simply connected, the plane being the only non-compact simply connected 2-manifold without boundary. Let/: I-*B be a closed path, I being the unit interval. Without loss, we can assume that / is constant over [1/2, l] . By covering homotopy [9] , and arcwise connectivity of P, there is a closed path Proof. Assuming F connected, it follows from Theorem 2 that it is a 2-manifold. Hence dim P>=ra -2, and we can assume dimP>l, or the result follows from Theorem 8. Then B has no local cut points, so that there exists an open set U, with U in an admissible neighborhood, such that ß(U) separates B into two connected open sets.
Then &"_j [FXß( U) ] = 1, so that &2(P) = 1. Montgomery and Samelson point out that the fundamental group of F must be abelian, and the only two orientable 2-manifolds without boundary having this property are the sphere and the torus. Hence Theorem 10 follows from Theorem 7.
Corollary 10.1. There is no fibering of Ei, E6 by a compact fiber of dimension greater than 0, except possibly for is5, if dim F-3, dim B > 2.
Proof. Each possible dimension of F is covered by one of Theorems 7, 8, 9, and 10.
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